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Ethical approval was awarded by the University of Ulster and the Office for Research Ethics Committees Northern Ireland (ORECNI). The entire membership (n = 402) of the Ileostomy Association of Northern Ireland (IA) was invited to participate. The inclusion criteria were: (i) adults over 18 years with an ileostomy for greater than 9 months (to allow for full healing of the stoma site after surgery); and, (ii) LBP within the last 6 months. LBP was defined as pain between the lowest ribs and gluteal creases, and must have been severe enough to cause the person to stop or avoid their normal activities. The exclusion criteria were: (i) no disability related to LBP; and, (ii) abdominal surgery on the non-stoma side of the abdomen. There were 35 expressions of interest, and of these, 13 did not meet the inclusion/exclusion criteria, 3 withdrew and 2 were unable to attend leaving 17 participants who had an ileostomy and LBP in this study.

Outcome measures
This study had many assessment measures, both objective and subjective. These were necessary due to the wide breadth of investigation of this study. The selection of measures was based on the need to reflect aspects of the International Classification of Functioning, Disability and Health (ICF) checklist [9] relevant to LBP, and an expert consensus panel: the IMMPACT group [7, 10]. Data were collected at three different stations. The first was in a private room and a questionnaire was administered to each participant. This included demographic data and the following outcome measures: (i) EuroQol (EQ-5D): a generic quality of life measure; valid, reliable and responsive for people with Ulcerative Colitis and Crohn’s Disease [11, 12]; (ii) West Haven-Yale Multidimensional Pain Inventory (WHYMPI): a measure of the subjective pain experience; (iii) Brief Pain Inventory (BPI): recommended by IMMPACT to be included in all chronic pain clinical trials [7]; (iv) Fear Avoidance Beliefs Questionnaire (FABQ): assesses the participants’ belief about pain relative to physical activity and work; and (v) Roland Morris Disability Questionnaire (RMDQ): a measure designed to determine the level of disability specifically related to back pain. 

In a different room the participant underwent a kinematic assessment: (i) Forward flexion test: assessed symmetry of the pelvis during trunk and hip flexion in standing. Asymmetry is an indication of dysfunction within the hip/pelvis/spine unit; (ii) Stork test: assessed the movement of the innominate bone relative to the sacrum. Asymmetry indicates dysfunction in the dynamics of pelvic movement. This test was also used to rate the ability of the person to stand on one leg and thus, their ability to transfer load across the pelvis; and (iii) Bent-knee fall-out (BKFO): assessed the ability of the person to control the spine and pelvis during a simple hip movement. This was measured by a pressure mat, the researcher’s observations, and the participant’s subjective measure of effort. To the authors’ knowledge, a pressure mat has never been used before to assess pelvic control, so comparisons cannot be made with other work. The pressure mat was an FSA (Force Sensing Array, Vista Medical, Winnipeg, Canada) seating assessment mat (figure 1). 

[Insert figure 1 here]

This is a highly sensitive, very thin material that contains sensors to record pressure, usually between a seated person, and the surface on which they are sitting, e.g. a cushion, referred to as interface pressure [13]. These interface pressures are recorded and displayed on a computer screen as numerical values and as a  colour-coded image that can be interpreted by clinicians to determine high pressure areas (figure 2). 

[Insert figure 2 here]

The FSA system has been shown to be reliable and user-friendly way of assessing interface pressure in a variety of seating surfaces [13]. It was hypothesised that any pelvic movement that occurred during BKFO would be recorded by the pressure mat system, and that the amount of movement could be accurately quantified, by using the grid and comparing the baseline centre pressure position with the end of range of movement centre pressure position. The pressure mat was calibrated as per the manufacturer’s instructions before each data collection session. Data was collected at five time-points: resting (baseline 1), at the end of range of left BKFO, at resting (baseline 2), at the end of right BKFO, and at resting (baseline 3). 

The final data collection point involved an ultrasound scan of Transversus Abdominis (TrA) on both sides of the abdomen (figure 3). TrA thickness was recorded when relaxed and contracted, i.e. during ‘abdominal hollowing’. Different authors have agreed that the primary function of TrA is to stabilise the lumbar spine by contracting in anticipation of forces being applied to the trunk [14, 15], and that it is functionally separate from the other abdominal muscles [14, 15], and is therefore, key to core stability [15]. 
[Insert figure 3 here]
In abdominal surgery, various anatomical approaches may be used. The large surface area and attachments of TrA make it hard to avoid unless a mid-line or paramedian approach is selected. Because stoma surgery generally involves incisions or dissection of the TrA, this was the muscle chosen for investigation in this study. The equipment used was a GE LOGIQ e Compact Ultrasound (General Electric Medical Systems (China) Co. Ltd.) with a 12L-Rs linear array probe (transducer head). The system was set to 8MHz and musculoskeletal examination function. When the participant was comfortable in crook-lying, the researcher (CMcN) marked the skin as per Hodges et al [16], at the mid-point between the anterior iliac crest and the lower border of the ribcage: the anterior axillary line.  The transducer head, with gel, was placed over the marked area with enough pressure to flatten the onscreen image of the scanner. This image was assessed for quality and if satisfactory, i.e. the depth of TrA could be seen on the screen, the image was frozen at the end of the participant’s expiratory cycle. Without moving the transducer head, the researcher asked the participant to perform the abdominal hollowing exercise by stating ‘gently draw your belly-button and the muscle below, back towards your spine’. He then recorded the contracted TrA on that side. This was repeated three times on the same side which is considered sufficient for reliability [17]. Then the whole process was repeated on the other side. In cases where TrA was not clear, usually because of a parastomal hernia, altered abdominal wall morphology due to obesity, or the site of the stoma (or appliance), the researcher moved the transducer medially, maintaining pressure, until a clearer image was obtained. Muscle thickness was measured by marking the superficial and deep boundaries of the middle of the TrA muscle with the electronic tool provided with the scanner. All images were saved electronically.




Descriptive statistics such as the mean and median were used in the first instance. The data were tested for normality as per Pallant [18] using the Kolmogorov-Smirnov test. As the data were not normally distributed (p > 0.05) and were mainly ordinal, non-parametric tests were used: Mann-Whitney U for gender and hernia, Kruskal Wallis for age and BMI, and the Wilcoxon Signed Ranks Test for the ultrasound (US) and pressure mat (PM) readings when comparing baseline with a contraction (US) or movement (PM). A p value of < 0.05 was considered significant.





Seven women and ten men took part in this study (n = 17). Their ages ranged from 22 to 79 years and all but one had a stoma on the right side of the abdomen. Data comparing right and left were adjusted accordingly and the analysis refers to operated and unoperated for this reason. 





Two people were unable to perform their usual activities and were in extreme pain and discomfort. The majority of participants had some problems with mobility (n = 10/17), their usual activities (n = 13/17), and pain/discomfort (n = 15/17), and some had problems with self-care (n = 7/17) or anxiety (n = 8/17) (table 1). 

[Insert table 1 here]

The WHYMPI findings demonstrated that participants rarely felt ignored, were rarely distracted from their pain, and rarely performed work outdoors. This suggests that on the whole, the participants are well supported at home and these findings correspond to norm values. Both the BPI and WHYMPI assessed pain interference and pain severity. The results were consistent across the two measures (figure 4).

[Insert figure 4 here]


Eleven of the 16 items in the FABQ were included in the scoring for the two components fear avoidance beliefs about (i) work, and (ii) physical activity [19] (table 1). Of the remaining five items: none of the participants were claiming compensation, and the majority believed that they could not work with their present pain, were unlikely to return to work, and their pain was not caused by physical activity (table 2). 

[Insert table 2 here]

Two people had little or no disability (RMDQ: 0 – 7), most had moderate disability (n = 12: RMDQ 8 – 15) and two had severe disability (RMDQ 16 – 24). The greatest agreement among the participants for the 24 items in the RMDQ was ‘I change position frequently to try and get myself comfortable’ (true: n =17), and ‘I stay in bed most of the time because of my back’ (false: n = 15, true: n = 2). There was a statistically significant positive correlation (Spearman’s Rho) between the RMDQ and FABQ results for both physical activity and work (RMDQ and FABQ [PA]: correlation = 0.498, p = 0.042; RMDQ and FABQ [W]: correlation 0.661, p = 0.004) indicating that those with more severe disability had greater fear avoidance, especially regarding work. 

There were no statistically significant differences between men and women related to their age, how long they had the stoma, whether or not they had a hernia, BMI, EQ-5D, BPI, US and PM. There were statistically significant findings regarding gender and one of the FABQ scores: Fear avoidance beliefs about physical activity, where women had considerably less fear than men and there was a large effect size (Spearman’s Correlation = .601). There were also statistically significant gender differences in four of the 13 WHYMPI scores: ‘life-control’, ‘negative responses’, ‘household chores’ and ‘outdoor work’, however it is likely that cultural issues play a significant role for the latter 2 components. 





The collected data were: baseline (relaxed), followed by three contractions. These were then repeated for the other side of the abdomen. The three contractions were analysed using Friedman’s test and there were no statistically significant differences found (p = 0.368), therefore the mean of the three contractions for each side was calculated and used for all subsequent analysis which compared the relaxed and contracted TrA on each side. There was a statistically significant difference (p < 0.001) between the relaxed and contracted muscle on each side indicating that the participants were able to recruit TrA during the exercise. Nine of the 17 people (52.9%) had a TrA contraction of 1.21mm or more (range: -0.14mm to 2.76mm) on the operated side and 1.38mm or more (range: 0.12mm – 3.12mm) on the unoperated side. This indicates that overall, the muscles on the unoperated side were thicker when contracted, and a thicker contraction may be associated with a stronger muscle [20] which may be related to function [21]. 





The aims of this study were to explore the factors associated with back pain in people with a stoma, and to determine, if possible, which factors were the most significant contributors to back pain in this population. Due to the small numbers involved, the results cannot be considered transferable across all people with a stoma, but they do suggest further topics for investigation in this novel area of research.

Men had more fear avoidance regarding physical activity, less control, more negative responses from their significant other, less participation in household chores and more participation in outdoor work than women. There is evidence that men and women show different responses to pain, and to pharmacological and non-pharmacological treatment approaches [22], and that there is a difference in how the two sexes centrally process pain [23]. 

In this descriptive study however, there was no difference regarding pain severity, taking of medications (prescription or non-prescription), or the effect of medication on pain. This supports findings in another study where the authors found no statistically significant differences between men and women for sensory and affective pain [23]. They also found that men had a significantly greater association between anxiety, psychophysical and pain measures than women, which is supported by the findings in this study. 

Some of the differences found may be explained by a study that examined different approaches of men and women to voluntary work and obligatory work [24]. The authors found that in men, pain (not ‘negative mood’) had direct and indirect effects on overall disability and disability in voluntary activities, but not in obligatory activities, whereas in women, ‘negative mood’ was significantly more likely to cause more disability than pain in both voluntary and obligatory activities. This would suggest that the women in the study did not have ‘negative mood’, possibly due to their positive WHYMPI scores regarding ‘support’ where all woman felt that they had ‘some’ to ‘extreme’ support (women: range 2.67 – 6; men: range 1 – 6; 6 = extremely supportive), and that men’s anxiety may be linked with greater experienced clinical pain [23]. 





LBP is associated with many disorders (headache/migraine, respiratory disorders and cardiovascular disease) and especially poor general health [26, 27], colic and poor isometric endurance of back muscles [26], digestive disorders [28] and various specific disorders including irritable bowel syndrome, gynaecological disorders and constipation [27]. Hestbaek et al [29] suggest that back problems may not be a distinct entity, but rather one of the possible symptoms of general poor health. The participants in this study had between 0 and 8 co-morbidities with 10 of the 17 having either two or three co-morbidities. Those with more co-morbidities had poorer results for the RMDQ and balance, and these were also associated with an increased number of prescription medications. A recent study [30] found that dealing with co-morbidities was the second most common challenge to people with a stoma. The clinician, therefore, should be aware of any co-morbidities and related management, in order to provide a more effective treatment.  

It can be useful to compare findings in a research study with normative values in order to evaluate the clinical significance of outcomes [31] and although this study did not include an intervention, it may useful to understand where the participants in this study sit in relation to the normative values for a large group of people (n = 5941) with chronic non-cancer pain who presented at a pain management centre over a 10 year period [31]. The findings in this study are similar to the normative values (p < 0.01). There are normative data for eight of the WHYMPI variables and the participants in this study scored better (indicating better health) on six of these. This demonstrates that the participants in this study perceived more support and solicitous responses from their significant others, and felt they had more control in their lives, with less pain interference, pain severity, affective distress, and negative responses than the normative population.

There is growing evidence that attitudes and psychosocial issues play a very important role in terms of LBP outcomes. A study in 2004 [5] found that fear avoidance beliefs were an important predictor of improvement, and that when the patient felt in control of their pain, there was a significantly better outcome. It has also been found that pain-related beliefs, such as self-efficacy and fear avoidance, are more important determinants of disability than pain intensity and pain duration [6]. The findings of this study showed a moderately high level of fear avoidance for both work and physical activity. Pincus et al [32] found that fear is only one pathway to reduced activity and suggests that culture (macro and micro) can account for avoidance behaviour without fear, e.g. positive reinforcement from significant others. The authors also suggest that as clinical depression is associated with increased passivity, this may be a (possibly unknown) co-morbidity rather than a response to pain. Another possibility is that fear of movement is perhaps a dysfunctional cognitive problem that relates to specific movements, rather than a fear of general movement [33]. Avoiding activity may be as a result of fear, positive reinforcement, depression, and/or cognitive learning. Managing reduced activity in this population, is therefore a challenge for health professionals.

The RMDQ results of this study are comparable to normative values (RMDQ = 12.3  5.7 for all pain, 13.5  5.2 for LBP) [31], indicating that people with a stoma and back pain, suffer similar disability related to LBP as others. It is likely, however, that the disability, whilst being related to back pain in the RMDQ findings, is actually related to more than back pain, as we found that poor balance was associated with co-morbidities and prescription medications, suggesting a more wide ranging set of problems.

Other studies have compared TrA thickness in standing and crook-lying [21], before and after intervention/s [34] and between two groups of people [35]. This novel study compared one TrA with the opposite side, and associated these findings with two functional activities: BKFO and the stork test.

Although the findings were not statistically significant, there were differences between TrA thickness when the operated and unoperated sides were compared, with the latter being thicker when contracted. This was associated with difficulties in both BKFO and balance (during the stork test). There was no correlation between the pressure mat BKFO results, and the ultrasound readings and this may be due to the small numbers, or to musculoskeletal issues regarding muscle control and the timing of TrA contractions, which has been shown to be a significant risk for developing LBP [36] rather than muscle strength. These are issues that this study did not investigate. 





The findings suggest that the reasons for LBP in people with a stoma is multi-factorial, but that contraction of TrA is at least one important factor that should be considered by clinicians. It is possible that people who undergo elective abdominal surgery should be seen pre-operatively and post-operatively by a physiotherapist, and offered advice regarding rehabilitation of the abdominal muscles in a manner similar to that provided for people undergoing elective orthopaedic surgery. In the meantime, a clinician treating a person with LBP and a stoma, should be aware that there may be difficulties in recruiting TrA efficiently, and this should be assessed and if necessary, rehabilitation of the abdominal musculature included in the LBP management.

Fear avoidance is an important factor for people with a stoma, therefore clinicians need to consider ways of reducing this. Perhaps a follow-up appointment after surgery could include reassurance and appropriate advice regarding progression of exercise and activities of daily living.





The primary limitation in this study was its small sample size of 17 participants, and this means that the findings should be viewed with caution as they may not be transferable to the larger stoma population. 

Comparing the activation of TrA, one side against the other, was a very useful test, but further tests should be carried out on other muscles (such as the internal and external obliques, and the pelvic floor), and in a matched population of people with a stoma who are not complaining of back pain to see whether there are differences in how the muscles on each side of the abdomen contract after surgery, and a direct comparison can then be made to determine whether muscle contraction is a significant factor in this type of LBP.





This small exploratory study investigated different factors associated with LBP, and has reinforced previous findings that back pain in this population is a complex and multi-faceted problem. Gender, age, underlying pathologies, co-morbidities, smoking as well as the stoma surgery itself, may all affect the ability of the person to activate their abdominal muscles effectively. There was a difference in TrA muscle thickness between the operated and unoperated sides, and this difference was greater in people who had a hernia and had poorer BKFO control. This suggests that the link between LBP and surgery may include altered muscle efficiency and core stability issues. These varied issues also link into quality of life, disability and fear avoidance as this study found that people with a stoma and LBP demonstrated moderate levels of pain, disability and fear, and a difference between both the TrA contraction and the ability to control movement when the operated side was compared with the unoperated side. 
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